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(54) Manufacturing colour filters 

(57) The colour filters and/or black mask of a liquid crystal display are made by a process that involves 
ransferring an electrodeposited resin 8, 9, 10 from a master plate 1 to a led substrate 13. To ■«* «n the 
ransfer the electrodeposited resin is first impregnated with water at a temperature in the range 30 to 70 C. 
imp.r.tur! limit can be 15T if pressure is applied. The fine pattern formed by the resrr ,f m -s 

determined by electrodes on the master plate. A water repellant peel layer ,s roated 

the resin electrodeposited on the peel layer. The led substrate 13 is of plast.es matenal, the filter be.ng pasted 
on the substrate by means of a bonding layer 15. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a method for 
forming a fine pattern and more particularly to a method 
for manufacturing the fine pattern used for forming a 
color LCD element used for a display unit such as an 
information terminal, a color filter used for a color 
image sensor and a color scanner, and a shading pattern 
filter, the color filter and the shading pattern formed 
by the method, and the color LCD element arranged to use 
the color filter. 

As a conventional method for forming a fine 
pattern used for forming the color filter and the shading 
pattern filter used for a LCD element, for example, a 
pigment dispersing method has been realized where 
coloring pigment is fine dispersed in photoresist. For 
forming the fine pattern, the pigment dispersing method 
adopts a photolithography technique often used for a 
semiconductor process. This pigment dispersing method, 
however, needs a process of coating photoresist and an 
exposure process for each wafer so that the method gives 
rise to an intricated manufacturing process and needs an 
expensive exposure device. To overcome these short- 
comings, from various points of view, there have been 
studied various manufacturing methods with which the fine 
pattern can be manufactured more easily and at low cost 
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and a precision of forming the fine pattern can be 
improved . 

As an example, JP-A-61-233704 has disclosed a 
method for forming a fine pattern for the color filter. 
5 This method includes the steps of: exposing and 
developing resist containing pigment fine dispersed 
therein for forming a fine pattern on a surface of a peel 
layer made of organic polymer on a master substrate; and 
stripping the fine pattern off the master substrate and 

10 transferring the fine pattern on a media substrate with 
an adhesive imaging layer made of organic polymer by 
virtue of heat and pressure given by a laminator. This 
method, however, needs to keep the thermal expansion of 
the master substrate suitable to that of the media 

15 substrate since it utilizes heat and pressure for the 
stripping and transferring operation. This may degrade 
the fine pattern in transfer. 

Likewise, as a method for forming - a fine 
pattern used for the color filter, JP-A-63-266482 has 

20 disclosed the method taking the steps of: partially 

electrodepositing proper resin for each color for forming 
a fine pattern on an insulating master substrate having 
electrodes shaped to the form of the color filter; and 
bonding and pressurizing the fine pattern on the media 

25 substrate with adhesion of the resin itself for stripping 
and transferring the fine pattern. This method has a 
merit that the master substrate can be repetitively used. 
However, th strip and transfer of the fine pattern with 
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the adhesion of the resin itself disadvantageous]^ 
results in weakening bonding force of the resin with the 
media substrate, thereby being unable to completely 
stabilize the strip and transfer. 
5 From the above-mentioned point of view, for 

more reliably stripping and transferring the fine pattern 
on the media substrate, a proposal has been made in 
JP-A-3-150376 . This proposal for stripping and trans- 
ferring the fine pattern concerns with a method which 

10 takes the steps of: forming a peel layer made of a 

releasable coating film on a master substrate; electro- 
depositing a fine pattern made of electrodeposit resin on 
the peel layer; and bonding and pressurizing the electro- 
deposit resin on a bonding layer formed on a media 

15 substrate. Further, a method dedicated to an etching 
mask has been disclosed in JP-A-4-260389 . This method 
takes the steps of: forming a pattern of an electro- 
deposit adhesive agent on a-fine pattern formed by the 
partial electrodeposition of the resin; mirror-processing 

20 a conductive layer where no masking layer is formed for 
giving rise to a peeling effect; and bonding and 
pressurizing the patterns onto a media substrate. This 
method for stripping and transferring the fine pattern on 
the media substrate therefore utilizes the adhesive 

25 characteristic of the electrodeposit agent pattern. 

However, this conventional method for forming 
the fine pattern is disadvantageous in that the fine 
pattern cannot be completely stripped and transferred or 
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misshaped when stripping and transferring the fine 
pattern from the master substrate to the media substrate, 
because the fine pattern made of the electrodeposit resin 
has strong bonding force to the master substrate. 
5 Moreover, since the fine pattern strongly bonded on the 
master substrate is forced to be stripped, this method 
gives a damage to the master substrate and thus shortens 
the repetitive usable duration of the master substrate. 

On the other hand, the conventional LCD element 

10 is used for a display device of an information terminal 
such as a personal computer or a toy device such as a 
video game. In particular, the display device used in 
the portable information terminal or the toy device 
utilizes lots of LCD elements, because such devices are 

15 required to be reduced in size, weight and power consump- 
tion. As the display device keeps its displayed content 
more variable and its density higher, the demands for the 
LCD element, in particular, a color LCD element are going 
higher and higher year by year. 

20 The conventional color LCD element is arranged 

to have a transparent substrate having a transparent 
pixel electrode formed thereon, a transparent substrate 
having a color filter and a transparent pixel electrode 
laminated thereon, and a liquid crystal material laid 

25 between both of the transparent substrates with their 
transparent pixel electrodes opposed to each other. 
Further, a deflection plate is located outside of each of 
the transparent substrates, so that a light source is 
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provided in close proximity to one deflection plate. 

The transparent substrate of the color LCD 
element has often used a glass substrate. .Unfortunately, 
however, the glass substrate occupies a large weight 
5 ratio of the overall color LCD element and has difficulty 
in thinning. To reduce the LCD element in weight and 
thickness, the use of a plastic film substrate for the 
color LCD element is not being studied. For example, 
JP-A-61-149984 discloses the color LCD element which 
10 includes a plastic film substrate having a transparent 
pixel electrode formed thereon, another plastic film ' 
substrate having a transparent pixel electrode formed on 
one surface thereof and a color filter formed on the 
other surface thereof, and a liquid crystal material laid 
IS between both of the plastic film substrates with their 
transparent pixel electrode sides opposed to each other. 
Moreover, there are located deflection plates outside of 
the plastic film substrate and the color filter, a light 
..s-ource is provided in close proximity to the deflection 
20 plate located on the side of the color filter. 

However, the plastic film substrate is so low 
in rigidity that the plastic film substrate on which the 
color filter is to be formed has difficulty in keeping 
its flatness excellent. When the pigment dispersing 
25 method is used for forming the color filter, the coating 
amount of resist containing the pigment fine dispersed 
therein is made so uneven that the film thickness of the 
color filter is distributive and the patterning precision 
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of the color filter is made lower and thereby the 
precision with which the color filter is formed is 
lowered. As a result, this conventional method disclosed 
in JP-A-61-149984 has a disadvantage that the strength of 
5 the passing light is so uneven that color shading in a 
narrow range and brightness shading in a large range are 
brought about . 

On the other hand, as mentioned earlier, the 
LCD element may have various types of light sources. For 

10 example, a transmission type LCD element that provides a 
light source such as a cold cathode fluorescent lamp on 
its rear portion, a reflection type LCD element that 
provides a reflection plate for reflecting an external 
ray incident to the rear portion of the LCD element, or a 

15 half-transmission type of LCD element that provides a 
half-transmission reflection plate and a light source 
such as an LED on the rear portion of the LCD element. 

The transmission type LCD element uses^ a~ light 
source, so that it may be used in a dark place and thus 

20 provide a vivid image, while it has a large power 

consumption. This imposes restriction on an operating 
time of the display. To overcome this drawback, this LCD 
element is required to provide a large-volume battery, 
which leads to an obstacle to reducing a portable display 

25 in size. This holds true to the half -transmission type 
LCD element. 

On the other hand, the reflection type LCD 
element does not include a light source, so that it does 
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not consume electric power so much and can be operated 
for a far longer time than the transmission type or the 
half -transmission type LCD element. However, the reflec- 
tion type LCD element disables to display the image 
5 unless the ambient light is incident to the LCD element. 
It means that this type LCD element cannot be used in a 
dark place. For example, therefore, if it is applied to 
a portable phone that is now under progressive prevail- 
ing, this type LCD element lacks in correspondence to an 

10 urgent condition such as a blackout. In addition, this 
type LCD element utilizes as a light source the light 
reflected on the rear portion, so that its light quantity 
is smaller than that of the transmission type LCD 
element. It means that the reflection type LCD element 

15 inevitably lowers its brightness and in particular 
degrades vividness of the colored display. 

The present invention is made to overcome the 
foregoing disadvantages the prior art involves . 

It is an object of the present invention to 

20 provide a method for manufacturing a fine pattern with 
which method a fine pattern formed on a master substrate 
is allowed to be completely stripped and transferred onto 
a media substrate with excellent reproducibility and with 
reliance, the repetitive use of the master substrate is 

25 made possible, and the high-definition and high -density 
fine pattern can be mass-produced with ease, and a color 
filter and a shading pattern filter which are formed to 
have the high-definition and high-density fine patterns 
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by the manufacturing method and is excellent in 
massproductivity and precision of forming the pattern. 

It is a further object of the present invention 
to provide a color LCD element which utilizes the color 
5 filter and enables to offer a highly color reproducible 
image without color and brightness shadings. 

It is a yet further object of the present 
invention to provide a color filter which keeps a 
color-emitting function for a certain limited interval 
10 later than when light from a light source or ambient 
light disappears and enables to offer a color-emitting 
function with high brightness and vividness even in the 
environment where a light volume is short, and a color 
LCD element provided with the color filter. 



15 SUMMARY OF THE INVENTION 

In order to overcome the foregoing disadvan- 
tages, a method for manufacturing a fine pattern 
according to an aspect of the present invention includes 
a step of making a master substrate having an insulating 

20 substrate and an electrode layer patterned to a predeter- 
mined shape and formed on the insulating substrate, a 
step of forming a peel layer made of a conductive 
water-repellent thin film formed on the master substrate, 
a step of forming a fine pattern made of electrodeposit 

25 resin on the peel layer, a step of impregnating the 

electrodeposit resin with water, and a step of stripping 
and transferring the fine pattern from the master 
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substrate to a bonding layer of the media substrate. 

In this composition, when impregnating the 
inside of the electrodeposit resin with water for forming 
the fine pattern in the impregnating step, since the peel 
5 layer is water-repellent, the bonding force of the 

electrodeposit resin with the peel layer is remarkably 
weakened. Hence, the fine pattern is allowed to be 
completely stripped off the master substrate and trans- 
ferred onto the bonding layer of the media substrate with 
10 reliance. 

The strip and transfer is executed in the state 
that the bonding force of the electrodeposit resin to the 
peel layer is remarkably weakened. In the case of the 
strip and transfer, no damage is given to the peel layer 

15 and the patterned electrode layer of the master 

substrate, so that the same master substrate can be used 
for forming a quite reproducible and regular fine pattern 
and can be repetitively used for extending its life. 

Since the bonding force of the electrodeposit 

20 resin with the peel layer can be weakened, the bonding 

layer having relatively weak bonding strength may be used 
as the media substrate, so that the master substrate is 
forcibly stripped off the media substrate in the strip 
and transfer. This leads to preventing the fine pattern 

25 from misshaped or impaired. 

With the aforementioned function, the pattern 
electrode layer can be compactly formed on the master 
substrate at high density by means of a photolithography 
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technique. Hence, the method for manufacturing the fine 
pattern provides a capability of manufacturing a high- 
definition and high-density fine pattern with ease and 
with massproductivity. 
5 The color filter according to an aspect of the 

present invention is manufactured by the method for 
manufacturing a fine pattern according to the invention 
and is composed to have a flexible and light-transmissive 
media substrate, a light-transmissive bonding layer 

10 formed on the media substrate, and fine patterns made of 
electrodeposit resin of at least two colors and formed on 
the bonding layer . 

The shading pattern filter according to an 
aspect of the invention is manufactured by the method for 

15 manufacturing a fine pattern according to the invention 
is composed to have a flexible and light-transmissive 
media substrate, a light-transmissive bonding layer 
formed on the media substrate, and a shading pattern made 
of shading electrodeposit resin and formed on the bonding 

20 layer. 

These compositions provide the color filter and 
the shading pattern filter that contain the high- 
definition and high-density fine pattern and are 
excellent in massproductivity. 
25 Further, the color LCD element according to an 

aspect of the present invention is composed to have a 
pair of plastic film substrates located as opposed to 
each other, a transparent pixel electrode formed on the 
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opposed surface of each plastic film substrate , a liquid 
crystal material sealed between the plastic film 
substrates, and a color filter located on the outside 
surface of one of the plastic film substrates , wherein 
5 the color filter manufactured by the method for manufac- 
turing a fine pattern according to the invention is 
pasted on the plastic film substrate with an adhesive 
film laid therebetween. 

The color LCD element composed as described 

10 above provides a capability of displaying a highly 

color-reproducible and high-quality image without color 
and brightness shadings on the display, because the 
characteristic of the color filter pre-manuf actured with 
high precision of forming a fine pattern is independent 

15 of the surface state of the plastic film substrate unlike 
the conventional color filter. 

Further, the color filter according to an 
aspect of the invention is manufactured by the method for 
manufacturing a fine patter according to the invention 

20 and is composed to create a fine luminous pattern as a 
two-dimensional pattern on the light-transmissive 
substrate. The luminous pattern is composed to seal 
either or both of light-storage and fluorescent coloring 
particles in the electrodeposit resin, 

25 This composition contains either or both of the 

light-storage and fluorescent luminous particles in the 
electrodeposit resin. By expanding the electrodeposit 
resin layer in a two-dimensional pattern as a luminous 
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pattern, if the luminous particles are light-storing, the 
resulting color filter enables to offer color emissions 
in a dark place with light stored when it is received or 
if the luminous particles are fluorescent, the resulting 
5 color filter enables to offer vivid color emissions with 
high brightness. 

Moreover, the color LCD element according to 
the invention is composed to have the foregoing color 
filter and the LCD element optically connected thereto. 

10 This composition provides a color LCD element 

which enables to keep a color-emitting function for a 
limited duration after light from the light source or 
ambient light disappears and offers vivid coloring 
emissions with high brightness even in the environment 

15 where a light volume is short. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig-. 1 is a sectional view showing an essential 
portion of a master substrate formed at a step of forming 
a peel layer included in a method for manufacturing a 
20 fine pattern according to a first embodiment of the 
present invention. 

Fig. 2A is a sectional view showing an 
essential portion of a master substrate formed at a step 
of forming a fine pattern included in the method for 
25 manufacturing a fine pattern according to the first 
embodiment of the present invention. 

Fig. 2B is a sectional view showing an 
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essential portion of the master substrate formed at a 
step of forming a fine pattern included in the method for 
manufacturing a fine pattern according to the first 
embodiment of the present invention. 
5 Fig. 2C is a sectional view showing an 

essential portion of the master substrate formed at a 
step of forming a fine pattern included in the method for 
manufacturing a fine pattern according to the first 
embodiment of the present invention. 

10 Fig. 2D is a sectional view showing an 

essential portion of the master substrate formed at a 
step of forming a fine pattern included in the method for 
manufacturing a fine pattern according to the first 
embodiment of the present invention. 

15 Fig. 3 is a sectional view showing an essential 

portion of the master substrate for indicating a water- 
impregnating step included in the method for manufac- 
turing a fine pattern according to the first embodiment 
of the preset invention. 

20 Fig. 4A is a sectional view showing an 

essential portion of the master substrate and a media 
substrate for indicating a strip and transfer step 
included in the method for manufacturing a fine pattern 
according to the first embodiment of the preset 

25 invention. 

Fig. 4B is a sectional view showing an 
essential portion of the master substrate and the media 
substrate for indicating the strip and transfer step in 
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the method for manufacturing a fine pattern according to 
the first embodiment of the preset invention. 

Fig. 5A is a sectional view showing an 
essential portion of the master substrate and the media 
5 substrate for indicating the strip and transfer step in 
the method for manufacturing a fine pattern according to 
the second embodiment of the preset invention. 

Fig. 5B is a sectional view showing an 
essential portion of the master substrate and the media 
10 substrate for indicating the strip and transfer step in 
the method for manufacturing a fine pattern according to 
the second embodiment of the preset invention. 

Fig. 6A is a sectional view showing an 
essential portion of a master substrate and a media 
15 substrate for indicating the strip and transfer step in 
the method for manufacturing a fine pattern according to 
a third embodiment of the preset invention . 

Fig. 6B is a sectional view showing an- 
essential portion of the master substrate and the media 
20 substrate for indicating the strip and transfer step in 
the method for manufacturing a fine pattern according to 
the third embodiment of the preset invention. 

Fig. 7 is a sectional view showing an essential 
portion of a master substrate formed at a step of making 
25 a master substrate included in the method for manufac- 
turing a fine pattern according to a fourth embodiment of 
the invention. 

Fig. 8 is a sectional view showing an essential 
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portion of the master substrate formed at a step of 
stripping and transferring a master substrate included in 
tK% method for manufacturing a fine pattern according to 
the fourth embodiment of the invention. 
5 Fig. 9 is a sectional view showing an essential 

portion of the master substrate formed at a step of 
forming a fine pattern included in the method for 
manufacturing a fine pattern according to the fourth 
embodiment of the invention. 
10 Fig. 10 is a sectional view showing an 

essential portion of the master substrate for indicating 
a water-impregnating step included in the method for 
manufacturing a fine pattern according to the fourth 
embodiment of the invention. 
15 Fig. 11A is a sectional view showing an 

essential portion of the master substrate and the media 
substrate for indicating the strip and transfer step 
included„in the method for manufacturing a fine pattern 
according to the fourth embodiment of the invention. 
20 Fig. 1 IB is a sectional view showing an 

essential portion of the master substrate and the media 
substrate for indicating the strip and transfer step 
included in the method for manufacturing a fine pattern 
according to the fourth embodiment of the invention. 
25 Fig. 12 is a sectional view showing an 

essential portion of a master substrate formed at a step 
of making the master substrate included in the method for 
manufacturing a fine pattern according to a fifth 
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embodiment of the invention. 

Fig, 13 is a sectional view showing an 
essential portion of the master substrate formed at the 
strip and transfer step included in the method for 
5 manufacturing a fine pattern according to the fifth 
embodiment of the invention . 

Fig, 14 is a sectional view showing an 
essential portion of the master substrate formed at the 
step of forming a fine pattern included in the method for 
10 manufacturing a fine pattern according to the fifth 
embodiment of the invention. 

Fig, 15 is a sectional view showing an 
essential portion of the master substrate for indicating 
a water-impregnating step included in the method for 
15 manufacturing a fine pattern according to the fifth 
embodiment of the invention. 

Fig. ISA is a sectional view showing an 
essential portion of the master substrate and a media 
— substrate- for indicating a strip and transfer step 
20 included in the method for manufacturing a fine pattern 
according to the fifth embodiment of the invention. 

Fig. 16B is a sectional view showing an 
essential portion of the master substrate and the media 
substrate for indicating the strip and transfer step 
25 included in the method for manufacturing a fine pattern 
according to the fifth embodiment of the invention. 

Fig. 17 is a plane view showing a color filter 
according to a sixth embodiment of the present invention. 
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Fig. 18 is a sectional view showing an 
essential portion of a color liquid crystal display 
element according to a seventh embodiment of the present 
invention. 

5 Fig. 19 is a sectional view showing an 

essential portion of a color liquid crystal display 
element according to an eighth embodiment of the present 
invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

10 The invention described in claim 1 includes the 

steps of: making a master substrate having an insulating 
substrate and an electrode layer patterned to a given 
shape and formed on the insulating substrate; forming a 
peel layer made of a conductive water-repellent thin film 

15 on the master substrate; forming a fine pattern made of 
electrodeposit resin on the peel layer; impregnating the 
electrodeposit resin with water; and stripping the fine 
pattern off the master substrate and transferring the 
fine pattern on a bonding layer of a media substrate. At 

20 the water-impregnating step, water is impregnated inside 
of the electrodeposit resin composing the fine pattern. 
Since the peel layer is water-repellent, the bonding 
force of the electrodeposit resin with the peel layer is 
remarkably weakened, so that the fine pattern can be 

25 completely stripped off the master substrate and trans- 
ferred onto the bonding layer of the media substrate. 
The invention described in claim 2 is 
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characterized in that at the water-impregnating step of 
the invention of claim 1, the electrodeposit resin is 
impregnated with hot water of 30°C to 70°C, preferably, 
about 50°C. This makes it possible to sufficiently 
5 impregnate the inside of the electrodeposit resin with 
water as progressively vaporizing water from the surface 
of the electrodeposit resin. The invention of claim 2 
therefore provides the functions of more easily stripping 
the fine pattern off the master substrate and improving 

10 the bonding characteristic of the fine pattern onto the 
media substrate. 

The invention described in claim 3 is 
characterized in that at the strip and transfer step in 
any one of the inventions of claims 1 and 2, the bonding 

15 layer of the media substrate is heated before trans- 
ferring the fine pattern thereon. The heated media 
substrate makes it possible to quickly vaporize water on 
the surface of the electrodeposit resin composing the 
fine pattern at the strip and transfer step. The 

20 invention of claim 3 therefore provides the functions of 
improving the bonding characteristic of the bonding layer 
of the media substrate with the electrodeposit resin and 
shortening the waiting time between the water- 
impregnating step and the strip and transfer step. 

25 The invention described in claim 4 is 

characterized in that at the strip and transfer step in 
any one of the inventions of claims 1 and 2, the master 
substrate and the media substrate pressurized on the 
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master substrate are heated together for stripping and 
transferring the fine pattern. The heated substrates 
make it possible to quickly vaporize water on the surface 
of the electrodeposit resin composing the fine pattern at 
5 the strip and transfer step, improve the bonding 
characteristic of the bonding layer of the media 
substrate with the electrodeposit resin, and shorten a 
waiting time between the water-impregnating step and the 
strip and transfer step. Further, the application of 

10 heat and pressure makes it possible to realize a high 

bonding characteristic between the bonding layer and the 
electrodeposit resin for a short time. 

The invention described in claim 5 is 
characterized at the step of forming the peel layer in 

15 any one of the inventions of claims 1 to 4 , the peel 

layer to be formed on the master substrate is made of a 
metal film containing f luoroplastic . The invention of 
claim 5 therefore provides the function of easily forming 
a conductive water-repellent thin film through the 

20 plating technique or the like. 

The invention described in claim 6 is 
characterized in that at the step of forming the peel 
layer in any one of the inventions of claims 1 to 4, the 
peel layer to be formed on the master substrate is made 

25 of a fluororesin film. The invention of claim 5 there- 
fore provides the function of easily forming a conductive 
water-repellent thin film through the sputtering 
technique or the like and adjusting a film thickness with 



- 20 - 

high precision. 

The invention described in claim 7 is 
characterized in that at the step of forming the peel 
layer in any one of the inventions of claims 1 to 4, the 
5 peel layer is formed of a f luorocarbon coating agent. 

The invention of claim 7 therefore provides the functions 
of easily forming a conductive water-repellent thin film 
through the dip-coating technique or the like and easily 
regenerating the peel layer when the master substrate is 
10 reused. 

The invention described in claim 8 is 
characterized in that in any one of the inventions of 
claims 6 to 7 , the peel layer is formed to have a 
thickness of 5 nm to 100 nm. The invention of claim 8 

15 therefore provides the function of giving so large 

conductivity as allowing the electrodeposit resin to be 
electrodeposited to the peel layer made of a f luorocarbon 
compound with low conductivity as keeping the water- 
repellency for weakening the bonding force of the 

20 electrodeposit resin with the peel layer. 

The invention described in claim 9 is a color 
filter having the fine pattern manufactured by the method 
for manufacturing the fine pattern described in any one 
of claim 1 to 8, which includes a media substrate made of 

25 a flexible and light-transmissive material, a bonding 

layer made of a light-transmissive material, and electro- 
deposit resin having a fine pattern of at least two 
colors. The resulting color filter has a high-definition 
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and high-density fine pattern and is superior in 
massproductivity . 

The invention described in claim 10 is 
characterized to provide a shading pattern shaped to an 
5 optical encoder scale, the shading pattern made of 

shading electrodeposit resin and formed on the bonding 
layer. This shading pattern is served as a color filter 
as well as an optical encoder scale. The invention of 
claim 10 therefore provides the function of realizing the 
10 color filter with the optical encoder scale that may be 
used for a color filter switching system scanner, for 
example. 

The invention described in claim 11 is a 
shading pattern filter having the fine pattern manufac- 

15 tured by the method for manufacturing the fine pattern 
described in any one of claims 1 to 8, which filter 
includes a media substrate made of a flexible and 
light-transmissive material, a bonding layer made of a 
light-transmissive material, and a fine pattern made of 

20 light-transmissive electrodeposit resin. The realizing 
shading pattern filter includes a high-definition and 
high-density fine pattern and is superior in massproduc- 
tivity. Further, the invention of claim 11 therefore 
provides the function of realizing the high-definition 

25 and high-density optical encoder scale by simply punching 
the shading pattern filter. 

The invention described in claim 12 is 
characterized to provide a light-transmissive pattern 
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substantially integrated with the shading pattern on the 
bonding layer and made of light-transmissive electro- 
deposit resin in the invention of claim 11. The 
light-transmissive pattern substantially integrated with 
5 the shading pattern makes it possible to secure larger 
bonding areas of the shading pattern and the light - 
transmissive pattern on the bonding layer, thereby 
enhancing the bonding strength. 

The invention described in claim 13 is a color 

10 LCD element which includes a pair of plastic film 

substrates located as opposed to each other, a trans- 
parent pixel electrode formed on the opposed surface of 
each plastic film substrate, a liquid crystal material 
sealed between the plastic film substrates, and a color 

15 filter located on an outside surface of at least one of 
the plastic film substrates. The color filter is pasted 
on the plastic film substrate through a bonding film laid 
therebetween. It means that the color filter with highly 
precisely formed pattern is pre-formed on the plastic 

20 film substrate. Unlike the prior art, the invention of 
claim 13 therefore provides the color LCD element that 
enables to display a highly color-reproducible and 
high-quality image with no color and brightness 
unevenness independently of the surface state of the 

25 plastic film substrate* Further, the bonding film serves 
to mitigate the stress caused by the difference of a 
thermal expansion coefficient between the color filter 
and the plastic film substrate, thereby suppressing the 
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transformation resulting from the heat of the plastic 
film substrate. 

The invention described in claim 14 is 
characterized in that in the invention of claim 13 the 
5 bonding film is a reversible bonding film having a base 
material and bonding layers on both surfaces of the base 
material. Since the bonding film has a base material, 
the color filter is made more rigid when the color filter 
is pasted on the plastic film. The color filter can be 

10 pasted on the plastic film more precisely. 

The invention described in claim 15 is 
characterized in that in the color filter described in 
claim 9, either or both of light-storage and fluorescent 
coloring particles are sealed in the electrodeposit resin 

15 layer. For the light-storage coloring particles, their 
light storage carries color emissions in the dark, while 
the fluorescent coloring particles offer vivid color 
emissions with high brightness even in^the environment 
where a light volume is short. Further, if the light- 

20 storage coloring particles are mingled with the 

fluorescent coloring particles, the emissions from the 
light-storage coloring particles in the dark are received 
by the fluorescent coloring particles so that the 
fluorescence allows more brighter and vivid color 

25 emissions to be realized. 

The invention described in claim 16 is 
characterized in that in the invention of claim 15 the 
coloring particles are composed of transparent resin 
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grains containing light-storage or fluorescent pigment 
therein. The coloring particles are allowed to be 
electrodeposited by a water-dispersed electrodeposition 
bath. 

5 The invention described in claim 17 is 

characterized in that the color filter described in any 
one of claims 15 and 16 contains pigment or dye having 
the same coloring tendency as the coloring particles. 
The color emissions by light storage of the coloring 

10 particles are served as a light source for the pigment or 
dye so that the emissions prompt the pigment or dye to 
emit color. 

The invention described in claim 18 is an 
optical coupling of the color filter and the liquid 

15 crystal element described in any one of claims 15 to 17. 
The coloring function can be continued for a limited 
duration after the light source or the ambient light 
disappears. Further, the invention of claim 18 provides 
a color LCD element that enables to emit a brighter and 

20 more vivid color even in the environment where a light 
volume is short . 

Hereafter, the present invention will be 
described along embodiments with reference to the 
appended drawings . 

25 (Embodiment 1) 

The description will be oriented to the method 
for manufacturing a fine pattern according to a first 
embodiment of the present invention with reference to 



r 

- 25 - 

Figs. 1 to 4 . This embodiment concerns with the color 
filter used for a color LCD element or the like and 
presents a description of the method for manufacturing a 
fine pattern composed of black matrices, red, blue and 
5 green filters. 

Fig. 1 is a sectional view showing an essential 
portion of a master substrate obtained at the step of 
forming a peel layer included in the method for 
manufacturing a fine pattern according to the first 

10 embodiment of the invention. In Fig. 1, a numeral 1 
denotes a master substrate. A numeral 2 denotes an 
insulating substrate. A numeral 3 denotes an electrode 
for forming a black matrix. A numeral 4 denotes an 
electrode for forming a red filter. A numeral 5 denotes 

15 an electrode for forming a blue filter. A numeral 6 
denotes an electrode for forming a green filter. 
Numerals 7a to 7d denote peel layers. The steps of 
making the master substrate and forming the peel layer 
included in the method for manufacturing a fine pattern 

20 according to this embodiment will be set forth below with 
reference to Fig. 1. 

At first, in the step of making the master 
substrate, a metal film such as an Ni-Fe alloy is formed 
on the insulating substrate 2 made of glass or the like 

25 by means of the sputtering technique. The metal film is 
grown to have a predetermined thickness (300 run, for 
example). Next, on the metal film, a positive photo- 
resist is coated to have a thickness of about 2 urn by 
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means of a spin-coating technique. The photoresist is 
exposed with a photo mask and then is developed by sodium 
carbonate aqueous solution for forming a resist pattern 
of a given shape. With this resist pattern as the 
5 etching mask, the metal film is etched by etching liquid 
such as aqueous solution of nitric acid and acetic acid 
and then the resist pattern is removed by aqueous 
solution of sodium hydroxide. These operations result in 
patterning the metal film to a predetermined shape. As 

10 shown in Fig. 1, a pattern electrode layer is formed on 
the insulating substrate 2. The pattern electrode layer 
is composed of the electrode 3 for forming the black 
matrix, the electrode 4 for forming the red filter, the 
electrode 5 for forming the blue filter, and the 

15 electrode 6 for forming the green filter. 

Next, as the step of forming a peel layer, as 
shown in Fig. 1, a peel layer 7a is formed on the 
electrode 3 for forming the black matrix. A f>eel layer 
7b is formed on the electrode 4 for forming the red 

20 filter. A peel layer 7c is formed on the electrode 5 for 
forming the blue filter. A peel layer 7d is formed on 
the electrode 6 for forming the green filter. These peel 
layers 7a to 7d are water-repellent. Each of those peel 
layers 7a to 7d contains a thin film that is conductive 

25 enough to electrodeposit the electrodeposit resin 
thereon . 

The materials for the thin film include metal 
such as nickel containing fluororesin particles, 



fluororesin, and a f luoro-coating agent such as fluorine 
oil. The metal containing the fluororesin is required to 
evenly disperse the fluororesin particles in the metal 
film. Though the fluororesin or the f luoro-coating agent 
is not so conductive, by adjusting the film thickness in 
the range of 5 nm to 100 nm, the resulting film is 
water-repellent and conductive enough to allow for the 
electrodeposition. in addition, the film of the metal 
containing the f luoroplastic may be formed by the plating 
technique. The film of the fluororesin may be formed by 
the vacuum evaporating technique or the sputtering 
technique. The film of the f luoro-coating agent may be 
formed by the coating technique or the dip coating 
technique . 

In turn, the description will be oriented to 
the step of making a fine pattern included in the method 
for manufacturing a fine pattern according to the embodi- 
ment of the invention with reference to Figs. 2A to 2D. 

Figs. 2A to 2D are sectional views showing an 
essential portion of the master substrate formed at the 
step of forming the fine pattern included in the method 
according to the first embodiment of the invention. In 
Figs. 2A to 2B, a numeral 8 denotes a black matrix. A 
numeral 9 denotes a red filter. A numeral 10 denotes a 
blue filter. A numeral 11 denotes a green filter. 

In the step of forming a fine pattern, the fine 
pattern made of the electrodeposit resin is formed on the 
peel layers 7a to 7d. At first, the black matrix 8 made 



- 28 - 

of black electrodeposit resin as shown in Fig. 2A is 
formed on the peel layer 8a shown in Fig . 1 through the 
use of an acrylic anion electrodeposit resin bath 
containing black pigment such as carbon black. Next, 
5 through the use of the acrylic anion electrodeposit resin 
bath containing red pigment such as anthraquinone, the 
red filter 9 made of red electrodeposit resin as shown in 
Fig. 2B is formed on the peel layer 7b. Next, through 
the use of the acrylic anion electrodeposit resin bath 

10 containing blue pigment such as phthalocyanine blue, the 
blue filter 10 made of blue electrodeposit resin as shown 
in Fig. 2C is formed on the peel layer 7c. Further, 
through the use of the acrylic anion electrodeposit resin 
bath containing green pigment such as phthalocyanine 

15 green, the green filter 11 made of green electrodeposit 
resin as shown in Fig. 2D is formed on the peel layer 7d. 
Along those operations, the fine pattern is formed on 
each of the peel layers 8a to 7d. The fine pattern is 
composed of the black matrix 8, the red filter 9, the 

20 blue filter 10, and the green filter 11, each of which is 
made of the corresponding color electrodeposit resin. In 
this step, the density of the pigment in each electro- 
deposit resin bath is about 30 ml/1, for example and each 
electrodeposit resin has a thickness of about 2 urn. 

25 Next, the description will be oriented to the 

water-impregnating step included in the method for 
forming a fine pattern according to this embodiment with 
reference to Fig. 3. 



Fig. 3 is a sectional view showing an essential 
portion of the master substrate indicating the water- 
impregnating step included in the method for manufac- 
turing a fine pattern according to the first embodiment 
5 of the invention. In Fig. 3, a numeral 12 denotes water. 
In the water-impregnating step, as shown in Fig. 3, for 
example, by putting the master substrate 1 with the fine 
pattern formed thereon in the water 12, the black 
matrices 8 are sufficiently impregnated with water, the 
10 red filter 9, the blue filter 10 and the green filter 11 
composing the fine pattern. The master substrate 1 is 
put in water for about one minute. The water has a 
temperature of 30 to 7 0°C, in particular, about 50 °C, 
which will be discussed below. 
15 The experiment executed by the applicants of 

the present invention proved the tendency that if the 
roaster substrate is impregnated with water of 25 °C, the 
water on the surface of the electrodeposit resin 
composing the fine pattern is not completely evaporated 
20 merely by leaving the water-impregnated substrate so that 
the master substrate does not have sufficient bonding 
strength with the bonding layer of the media substrate in 
the strip and transfer step (to be discussed below). 
Moreover, the water left on the surface of the electro- 
25 deposit resin is tried to be removed by a spongy media. 
The method of keeping water contained inside of the 
electrodeposit resin as removing only water left on the 
surface of the electrodeposit resin of the overall master 



substrate 1 through the spongy media is disadvantageous 
in light of reproducibility. It was proved that the 
water of such a low temperature may have difficulty in 
completely stripping and transferring the fine pattern. 

On the other hand, according to the experiment, 
as the water temperature is raised to 30°C, 40°C, 50°C, 
60°C and 70°C, it is more likelihood that the water left 
on the surface of the electrodeposit resin is evaporated 
for removal so that the master substrate can have 
sufficient bonding strength with the bonding layer of the 
media substrate and the water impregnated inside of the 
electrodeposit resin weakens the bonding force of the 
peel layer with the electrodeposit resin, thereby making 
it possible to completely stripping and transferring the 
fine pattern as keeping excellent reproducibility. In 
particular, when the water temperature is close to 50*0, 
a good relation appears between the time when the water 
left on the surface of the electrodeposit resin is 
evaporated and the time when the water-impregnating step 
is shifted to the strip and transfer step, so that the 
waiting time is made shorter. This is more preferable in 
light of workability. 

In the case that the water temperature is 80 °C, 
it was proven the tendency that even the water contained 
inside of the electrodeposit resin is evaporated, so that 
the bonding force of. the peel layer with the electro- 
deposit resin is not allowed to be lower to a proper 
level and thus the complete stripping and transferring of 
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the fine pattern is made difficult. In the case that the 
water temperature is 25 °C or 80°C, the use of the bonding 
layer with high bonding strength to be formed on the 
media substrate makes it possible to strip and transfer 
5 the fine pattern but difficult to completely and well 
reproducibly strip and transfer it. The strip and 
transfer of the fine pattern to the bond layer with high 
bonding strength gives a large damage to the master 
substrate. As a result, the repetitive use of the master 

10 substrate is made impossible. 

In turn, the description will be oriented to 
the step of stripping and transferring the fine pattern 
included in the method for forming a fine pattern 
according to the embodiment with reference to Figs. 4A 

15 and 4B. 

Figs. 4A and 4B are sectional views of an 
essential portion of the master substrate and the media 
substrate for indicating the strip and transfer step 
included in the method for manufacturing a fine pattern 
20 according to the first embodiment of the present 

invention. In Figs. 4A and 4B, a numeral 13 denotes a 
media substrate. A numeral 14 denotes a substrate main 
body. A numeral 15 denotes a bonding layer. 

In the strip and transfer step, the fine 
25 pattern composed of the electrodeposit resin whose 

bonding force is weakened at the water-impregnating step 
is stripped off the master substrate 1 and transferred 
onto the bonding layer 15 of the media substrate 13. The 
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media substrate 13 used at the strip and transfer step is 
composed of the substrate main body 14 and the bonding 
layer 15 formed on the substrate main body 14 as shown in 
Fig. 4A. The color filter referred to as an example in 
5 this embodiment utilizes a flexible and light- 

transmissive substrate made of polyethylene terephthalate 
(abbreviated as PET) as the substrate main body 14, on 
which an acrylic adhesive agent with light transmission 
is coated as the bonding layer 15 by means of the 

10 roll-coat technique. The resulting substrate is made to 
be the media substrate 13. 

The resulting media substrate 13 is bonded with 
and pressurized against the master substrate 1 in the 
direction as shown in Fig. 4A. Then, both of the 

15 substrates are stripped off each other. As a result, the 
fine pattern composed of the black matrices 8, the red 
filters 9, the blue filters 10, and the green filters 11 
as shown in Fig. 4B is stripped off the master substrate 
1 and then transferred onto the media substrate 13. 

20 After the strip and transfer step, by heating 

and drying the media substrate 13 at a temperature of 
140°C for about thirty minutes, it is possible to form 
the high-definition and high-density color filter 
provided with the substantially planar fine pattern. In 

25 addition, the master substrate after the strip and 

transfer step can be reused in the steps later than the 
step of forming the fine pattern. 

The color filter according to this embodiment 



- 33 - 

includes the fine pattern formed at high definition and 
high density and is superior in massproductivity. The 
color filter also includes a flexible substrate. The 
color filter pasted on the LCD element or the element of 
an image sensor or a scanner thus makes it possible to 
easily implement a color-emitting function. The color 
filter of this embodiment may take a composition that the 
media substrate 13 obtained by the foregoing method is 
pasted on a rigid light-transmissive substrate made of 
glass according to the way of use. 

As set forth above, according to this embodi- 
ment, by water-impregnating the inside of the electro- 
deposit resin having the peel layer formed of a 
water-repellent thin film on which the fine pattern is 
formed, it is possible to remarkably weaken the bonding 
force of the electrodeposit resin with the peel layer and 
reliably and completely strip the fine pattern off the 
master substrate and transfer the fine pattern onto the 
bonding layer of the media substrate. 

The strip and transfer is carried out in the 
state that the bonding force of the electrodeposit resin 
with the peel layer is remarkably weakened. Hence, no 
damage is given to the peel layer and the pattern 
electrode layer of the master substrate when stripping 
and transferring the fine pattern. Further, the 
similarly shaped fine pattern can be formed on the same 
master substrate with excellent reproducibility, the 
repetitive use of the master substrate is made possible, 
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and the life of the master substrate can be extended. 

Since the bonding force of the electrodeposit 
resin with the peel layer can be weakened, the media 
substrate may contain a bonding layer with weak bonding 
5 strength. Moreover, since the weakened bonding force 
does not need to forcibly strip the master substrate off 
the media substrate, this serves to prevent the fine 
pattern from being misshaped and damaged. 

At the water-impregnating step, by impregnating 
10 the mater substrate with a hot water of 30 °C to 70 °C, 
preferably, about 50°C, the water impregnation into the 
inside of the electrodeposit resin is made possible as 
the water on the surface of the electrodeposit resin 
composing the fine pattern is progressively evaporated. 
15 This makes it possible to more easily strip the fine 

pattern off the master substrate and improve the bonding 
characteristic of the fine pattern onto the media 
_ substrate . 

With the aforementioned function, the 
20 pattern-formed electrode can be quite densely formed on 
the master substrate through the use of the photolitho- 
graphy technique. Hence, the high-definition and high- 
density fine pattern is allowed to be easily produced 
with excellent massproductivity . 
25 The foregoing embodiment has been described 

with respect to the color filter provided with the fine 
patterns formed of the electrodeposit resins of four 
colors. In actual, however, the type and the number of 
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the electrodeposit resins are not limited. 

Moreover, if the times of the repetitive use of 
the master substrate are increased, the bonding 
characteristic between the peel layer and the pattern 
5 electrode layer is made so low that the peel layer bonded 
with the electrodeposit resin may be transferred at the 
strip and transfer step* Hence, it is preferable to 
reproduce the peel layer if necessary. In actual, 
however, according to this embodiment, if the peel layer 

10 bonded with the electrodeposit resin takes place at this 
step as mentioned above, the peel layer is allowed to be 
substantially removed. Further, even if part of the peel 
layer is left without being removed, the thickness of the 
left peel layer is so thin that the optical effect given 

15 by the left peel layer is negligible. In light of the 
endurance of the peel layer, the film of the fluoro- 
coating agent is superior to the film of the metal film 
containing the fluororesin or the film of the fluoro- 
resin. The f luoro-coating agent can be quite easily 

20 formed on the master substrate by means of the 

dip-coating technique. In the case of repetitively using 
the maser substrate, the f luoro-coating agent may be 
coated every time after the strip and transfer operation 
so that the peel layers may be piled on the master 

25 substrate. 

(Embodiment 2) 

The method for manufacturing a fine pattern 
according to a second embodiment of the invention will be 
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described with reference to Figs. 5A and 5B. The 
manufacturing method of this embodiment is likewise to 
that of the first embodiment except the strip and 
transfer step. The following description will concern 
5 with formation of the fine pattern of the color filter 
according to the first embodiment of the invention. 

Figs. 5A and 5B are sectional views of the 
essential portions of the master substrate and the media 
substrate for indicating the strip and transfer step 
10 included in the method for manufacturing the fine pattern 
according to the second embodiment of the invention. In 
Figs. 5A and 5B, a numeral 16 denotes a heater. A master 
substrate 1, an insulating substrate 2, an electrode 3 
for forming black matrices, an electrode 4 for forming a 
15 red filter, an electrode 5 for forming a blue filter, an 
electrode 6 for forming a green filter, peel layers 7a to 
7d, a black matrix 8, a red filter 9, a blue filter 10, a 
green filter 11, a media substrate 13, a substrate main 
body 14, and a bonding layer 15 are the same as those of 
20 the first embodiment. Hence, those components have like 
reference numbers and are not described hereafter. 

At the strip and transfer step included in the 
method for manufacturing a fine pattern, when the media 
substrate 13 is heated up to about 50°C by the heater 16, 
25 through the step of forming the master substrate, the 
step of forming the peel layer, the step of forming the 
fine pattern, and the step of impregnating the substrate 
with water, the master substrate 1 is composed to have 
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the fine pattern made of the electrodeposit resin and the 
bonding force of the electrodeposit resin is weakened. 
The resulting master substrate 1 is pressurized and 
bonded on the media substrate 13 in the direction shown 
5 in Fig. 5A. Then, the 

w w „_ ^ _ a -i. o ouii^^ea 

from the master substrate 1. As shown in Fig. 5B, the 
fine pattern composed of the black matrices 8, the red 
filters 9, the blue filters 10, and the green filters n 
is stripped off the master substrate 1 and then is 
10 transferred onto the bonding layer 15 of the media 

substrate 13. As noted above, since the media substrate 
13 is heated, at the strip and transfer, the water on. the 
surface of the electrodeposit resin composing the fine 
pattern is allowed to be quickly evaporated. 
15 After the strip and transfer step, by heating 

and drying the media substrate 13 at 140 °C for 30 
minutes, it is possible to manufacture the high- 
definition and high-density color filter whose fine 
pattern surface is substantially planar. After this 
20 step, the master substrate may be repetitively used in 
the process after the step of forming the fine pattern. 

As set forth above, the method of this embodi- 
ment offers the similar effect to that of the first 
embodiment. By heating the media substrate, it is 
25 possible to quickly evaporate the water left on the 

surface of the electrodeposit resin composing the fine 
pattern when stripping and transferring the fine pattern. 
This therefore makes it possible to improve the bonding 
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characteristic between the bonding layer of the media 
substrate and the electrodeposit resin and shorten the 
waiting time between the water-impregnating step and the 
strip and transfer step. 
5 The temperature of the water with which the 

master substrate is to be impregnated at the water- 
impregnating step is preferably limited upwards to 70 °C 
on the grounds that have been described with respect to 
the first embodiment. The lower temperature is not 
10 specifically limited to 30°C or more. However, it is 
preferable to limit it as 15 °C or more in consideration 
of the workability of impregnating the inside of the 
electrodeposit resin with water. 
( Embodiment 3 ) 

15 The method for manufacturing a fine pattern 

according to a third embodiment of the invention will be 
described with reference to Figs. 6A and 6B. This 
manufacturing method of this embodiment is likewise to„ ~ 
that of the first embodiment except the strip and 

20 transfer step. This method will be described along the 
formation of the fine pattern of the color filter 
indicated in the first embodiment of the invention. 

Figs. 6A and 6B are sectional views of 
essential portions of a master substrate and a media 

25 substrate for indicating the strip and transfer step 

included in the method for manufacturing a fine pattern 
according to the third embodiment of the invention. In 
Figs. 6A and 6B, a numeral 17 denotes a heating and 
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pressurizing roller. A master substrate 1, an insulating 
substrate 2, an electrode 3 for forming black matrices, 
an electrode 4 for forming a red filter, an electrode 5 
for forming a blue filter, an electrode 6 for forming a 
5 green filter, peel layers 7a to 7d, a black matrix 8, a 
red filter 9, a blue filter 10, a green filter 11, a 
media substrate 13, a substrate main body 14, and a 
bonding layer 15 are the same as those of the first 
embodiment. Hence, they have like reference numbers and 
10 are not described hereafter. 

As shown in Fig. 6A, at the strip and transfer 
step included in the method for manufacturing a fine 
pattern according to this embodiment, through the step of 
forming a master substrate, the step of forming the peel 
15 layer, the step of forming the fine pattern, and the step 
of impregnating the master substrate with water, the 
maser substrate 1 is composed to have the fine pattern 
made of the electrodeposit resin and the bonding force of 
the electrodeposit resin is weakened. The resulting 
20 master substrate 1 is allowed to come into contact with 
the media substrate 13 as shown in Fig. 6A. Then, both 
of the substrates are heated and pressurized by the 
heating and pressurizing roller 17. The most preferable 
heating temperature is about 50°C. Then, the master 
25 substrate 1 is stripped from the media substrate 13. As 
a result, as shown in Fig. 6B, the fine pattern composed 
of the black matrices 8, the red filters 9, the blue 
filters 10, and the green filters, which is formed on the 
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master substrate 1, is stripped and transferred on the 
bonding layer 15 of the media substrate 13. 

After the strip and transfer step, by drying 
and heating the media substrate 13 at 140°C for about 30 
5 minutes, it is possible to manufacture a high-definition 
and high-density color filter whose fine pattern surface 
is substantially planar. After the strip and transfer 
step, the master substrate may be repetitively used in 
the process after the step of forming the fine pattern. 

10 As set forth above, this embodiment offers the 

same effects as the first embodiment. At the strip and 
transfer step, the water left on the surface of the 
electrodeposit resin composing the fine pattern is 
allowed to be quickly evaporated by heating. This makes 

15 it possible to improve the bonding characteristic between 
the bonding layer of the media substrate and the electro- 
deposit resin and shorten the waiting time between the 
water-impregnating step and the strip and transfer step. 
By heating as well as pressurizing both of the 

20 substrates, a high bonding characteristic between the 
bonding layer and the electrodeposit resin can be 
obtained for a short time. 

The temperature of the water with which the 
master substrate is impregnated is preferably 15 °C to 

25 17 °C on the grounds that have been described with respect 
to the second embodiment. 

( Embodiment 4 ) 

The method for manufacturing a fine pattern 
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according to a fourth embodiment of the invention will be 
described with reference to Figs, 7 to 11. The present 
description will be described along the method for 
manufacturing the fine pattern made of shading electro- 
5 deposit resin with an example of a shading pattern filter 
used for an optical encoder scale. 

Fig. 7 is a sectional view showing an essential 
portion of the master substrate obtained at the step of 
forming the master substrate included in the method for 
10 manufacturing the fine pattern according to the fourth 
embodiment. Fig. 8 is a sectional view showing an 
essential portion of the master substrate obtained at the 
step of forming the peel layer included in the method. 
In Figs. 7 and 8, a numeral 10 denotes the master 
15 substrate. A numeral 20 denotes an electrode for forming 
a shading pattern. An insulating substrate 2 and a peel 
layer 7a are the same as those of the first embodiment. 
Hence, they have like reference number and will not be 
described hereafter. 
20 A t the step of forming the master substrate 

included in the method according to this embodiment, like 
the first embodiment, a metal film made of an Ni-Fe 
alloy, for example, formed on the insulating substrate 2 
is etched into a predetermined pattern by means of the 
25 photolithography technique. The resulting master 

substrate 19 includes on the insulating substrate 2 the 
electrode 20 for forming the shading pattern as shown in 
Fig. 7 as a patterned electrode layer. 
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Next, at the step of forming the peel layer, 
like the first embodiment, as shown in Fig. 8, the peel 
layer 7a made of a conductive water-repellent thin film 
is formed on the electrode 20 for forming the shading 
5 pattern of the master substrate 19. The peel layer 7a is 
formed of metal such as nickel containing fluororesin 
particles, fluororesin, or a f luoro-coating system such 
as fluorine oil. As an example, consider that the peel 
layer 8a is formed of fluorine oil. m this case, the 
10 master substrate 19 is dipped in a solution in which the 
fluorine oil is diluted by a solvent such as isopropyl 
alcohol. Then, the master substrate 19 is pulled out of 
the solution at as slow a speed as 10 mm/minute or some. 
Next, the master substrate 19 is dried. The resulting 
15 master substrate 19 has a water-repellent even peel layer 
7a with a thickness of 15 nm and a contact angle of 100°. 

In turn, the description will be oriented to 
_ t.he step of forming the fine pattern included in the 
method of this embodiment with reference to Fig. 9. 
20 Fi 9« 9 is a sectional view showing an essential 

portion of the master substrate obtained at the step of 
forming the fine pattern. In Fig. 9, a numeral 21 
denotes a shading pattern. 

At this step, the fine pattern made of the 
25 electrodeposit resin is formed on the peel layer 7a. in 
this embodiment, for forming the shading fine pattern, 
the shading pattern 21 made of black electrodeposit resin 
as shown in Fig. 9 is formed on the peel layer 7a on the 



( 



r 



- 43 - 

electrode 20 for forming the shading pattern shown in 
Fig. 8 through the use of an acrylic anion electrodeposit 
resin bath containing black pigment such as carbon black. 
The density of the pigment in the electrodeposit resin 
5 bath and the thickness of the electrodeposit are the same 
as those described with respect to the first embodiment. 
They are left off this description. 

Next, the description will be oriented to the 
step of impregnating the master substrate with water 
10 included in the method of the fourth embodiment with 
reference to Fig. 10. 

Fig. 10 is a sectional view showing an 
essential portion of the master substrate for indicating 
the water-impregnating step, in Fig. 10, the water 12 is 
15 the same as that of the first embodiment. Hence, it has 
a like reference number and is not described hereafter. 

The water-impregnating step included in this 
embodiment is likewise to that of the first embodiment. 
As shown in Fig. 10, by dipping the master substrate 19 
20 having the shading pattern 21 formed thereon in the water 
12, the electrodeposit resin composing the shading 
pattern 21 is sufficiently impregnated with water. The 
impregnating time is about one minute. The temperature 
of the water 12 is, preferably, 30°C to 70°C at the strip 
25 and transfer step if no heat and pressure are applied to 
the substrates like the first embodiment, while the 
temperature of the water 12 is, preferably, 15°C to 70«»C 
if the heat and pressure are applied to the substrates 
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like the second and the third embodiments . 

Next, the description will be oriented to the 
strip and transfer step included in the method of this 
embodiment. The strip and transfer step of this embodi- 
5 merit may take any one of those of the first to the third 
embodiments. Herein, as an example, the strip and 
transfer step of the first embodiment is taken for 
describing the method . 

Figs. 11A and 11B are sectional views showing 

10 essential portions of the master substrate and the media 
substrate for indicating the strip and transfer step 
included in the method for manufacturing a fine pattern 
according to the fourth embodiment of the invention. In 
Figs. 11A and 11B, a media substrate 13, a substrate main 

15 body 14, and a bonding layer 15 are the same as those of 
the first embodiment. Hence, they have like reference 
numbers and are not described hereafter. 

At the strip -and transfer step, the media 
substrate 13 is put into contact with the master 

20 substrate 19 in the direction shown in Fig. 11A. Then, 
both of the substrates are pressurized against each 
other. Next, the media substrate 13 is stripped from the 
master substrate 19. The resulting media substrate 13 
contains the shading pattern 21 stripped off the master 

25 substrate 1 and transferred onto the bonding layer 15 of 
the media substrate 13 itself as shown in Fig. 11B. 

After the strip and transfer step, by heating 
and drying the media substrate 13 at 140°C for about 30 



minutes, it is possible to produce the high-definition 
and high-density shading pattern. After the strip and 
transfer step, the master substrate may be repetitively 
used in the process after the step of forming the fine 
pattern . 

The shading pattern filter obtained according 
to this embodiment contains the shading pattern formed at 
high definition and high density and is superior in 
massproductivity. Further, the shading pattern filter is 
composed of a flexible substrate so that it may be pasted 
on any material and easily punched. By punching the 
shading pattern filter, it is possible to provide the 
high-definition and high-density optical encoder scale. 
In addition, the shading pattern filter obtained 
according to this embodiment is punched as mentioned 
above and then the media substrate 13 may be pasted on 
the rigid light-transmissive substrate made of glass with 
a light-transmissive bonding layer laid therebetween. 

As set forth above, this embodiment offers the 
same effect as the first embodiment. By heading or 
heating and pressurizing at the strip and transfer step, 
this embodiment offers the same effect as the second or 
the third embodiment. 

(Embodiment 5) 

The description will be oriented to the method 
for manufacturing a fine pattern according to a fifth 
embodiment of the invention with reference to Figs. 12 to 
16. The present embodiment will be described along the 
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formation of the fine pattern made of the shading 
electrodeposit resin and light-transmissive electro- 
deposit resin with an example of the shading pattern 
filter used for the optical encoder scale, for example. 
5 Fig. 12 is a sectional view showing an 

essential portion of the master substrate obtained at the 
step of forming the master substrate included in the 
method according to this embodiment. Fig. 13 is a 
sectional view showing an essential portion of the master 

10 substrate obtained at the step of forming the peel layer 
included in the method according to this embodiment. In 
Figs. 12 and 13 f a numeral 23 denotes a master substrate. 
A numeral 24 denotes an electrode for forming a light- 
transmissive pattern. An insulating substrate 2, peel 

15 layers 7a and 7b, and an electrode 20 for forming a 

shading pattern are the same as those of the first or the 
fourth embodiment. Hence, those components have the same 
reference numbers and will not be described , hereafter. 

At the step of forming the master substrate 

20 included in the method of this embodiment, like the first 
embodiment, a metal film made of an Ni-Fe alloy, for 
example, formed on the insulating substrate 2 is etched 
into a predetermined pattern by means of the photolitho- 
graphy technique. The resulting master substrate 23 

25 includes on the insulating substrate 2 the electrode 20 
for forming the shading pattern and the electrode 24 for 
forming the light-transmissive pattern as shown in Fig, 
12 as the pattern electrode layer. 
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Next, at the step of forming the peel layer, 
like the first embodiment, as shown in Fig. 13, the 
water-repellent conductive peel layers 7a and 7b are 
formed on the electrodes 2 0 and 24 of the master 
5 substrate 23. The materials and the forming method of 
the peel layers 7a and 7b are the same as those of the 
first and the fourth embodiments. Hence, they are not 
described herein. 

In turn, the description will be oriented to 

10 the step of forming the fine pattern included in the 
method of this embodiment with reference to Fig. 14. 

Fig. 14 is a sectional view showing an 
essential portion of the master substrate obtained at the 
step of forming the fine pattern. In Fig. 14, a numeral 

15 25 denotes a light-transmissive pattern. A shading 

pattern 21 used at this step is the same as that of the 
fourth embodiment. Hence, it has a like reference number 
and is not described herein. _ 

At the step of forming the fine pattern, the 

20 fine pattern made of electrodeposit resin is formed on 
the peel layers 7a and 7b. In this embodiment, as shown 
in Fig. 14, the shading pattern 21 made of black electro- 
deposit resin is formed on the peel layer 7a of the 
electrode 20 for forming the shading pattern. Then, the 

25 light-transmissive pattern made of light-transmissive 
electrodeposit resin is formed on the peel layer 7b of 
the electrode 24 for forming the light-transmissive 
pattern through the use of the acrylic anion 
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electrodeposit resin bath excluding pigment. The density 
of pigment in the electrodeposit resin bath and the 
thickness of the electrodeposit resin are the same as 
those of the first embodiment. Hence, they are not 
5 described herein. 

In turn, the description will be oriented to 
the water-impregnating step included in the method of 
this embodiment with reference to Fig- 15. 

Fig. 15 is a sectional view showing an 

10 essential portion of the master substrate for indicating 
the water-impregnating step included in the method 
according to the fifth embodiment. In Fig. 15, water 12 
is the same as that of the first embodiment. Hence, it 
has a like reference number and will not be described 

15 hereafter. 

The water-impregnating step of this embodiment 
is the same as that of the first embodiment. As shown in 
Fig. 15, by dipping the master- substrate 23 having the 
fine pattern formed thereon in the water 12, the electro- 

20 deposit resin composing the shading pattern 21 and the 

light-transmissive pattern 25 is sufficiently impregnated 
with the water. The dipping time is about one minute. 
The temperature of the water 12 is, preferably, 30 °C to 
70°C if no heat and pressure are applied to the 

25 substrates at the strip and transfer step (to be 

described below) like the first embodiment, while the 
temperature of the water 12 is, preferably, 15 °C to 70°C 
if the substrates are heated and pressurized against each 
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other at the strip and transfer step like the second or 
the third embodiment. 

Next, the description will be oriented to the 
strip and transfer step included in the method according 
5 to this embodiment. The strip and transfer step of this 
embodiment may take any one of the strip and transfer 
steps of the first to the third embodiments. Herein, the 
transfer and strip step of the first embodiment is taken 
as an example for the purpose of describing this method. 

10 Figs. 16A and 16B are sectional views showing 

an master substrate and a media substrate for indicating 
the strip and transfer step included in the method 
according to the fifth embodiment. In Figs. 15A and 16B, 
a media substrate 13, a substrate main body 14, and a 

15 bonding layer are the same as those of the first embodi- 
ment. Hence, they have like reference numbers and will 
not be not described hereafter. 

At the jstrip and transfer step, the media 
substrate 13 is put into contact with the master 

20 substrate 23 in the direction shown in Fig. 16A and both 
of the substrates are pressurized against each other. 
Both of the substrates are stripped from each other. As 
a result, as shown in Fig. 16B, the shading pattern 21 
and the light-transmissive pattern 25 are stripped off 

25 the master substrate 23 and then transferred on the 
bonding layer 15 of the media substrate 13. 

After the strip and transfer step, by heating 
and drying the media substrate 13 at 140°C for about 30 



minutes, the resulting media substrate 13 includes a 
high-definition and high-density shading pattern and 
light-transmissive pattern whose fine pattern surface is 
substantially planar. 

The shading pattern filter obtained by the 
method of this embodiment includes the shading pattern 
and the light-transmissive pattern formed at high 
definition and high density and is superior in 
massproductivity . As compared with the shading pattern 
filter obtained by the method of the fourth embodiment, 
since the shading pattern substantially integrated with 
the light-transmissive pattern are stripped and trans- 
ferred, this pattern filter secures a wider bonding area 
with the bonding layer so that the bonding strength of 
the patterns may be enhanced. Moreover, the shading 
pattern filter uses a flexible substrate. Hence, the 
filter may be pasted on any material and easily punched. 
Simply by punching the shading pattern filter, it is 
possible to provide a high-definition and high-density 
optical encoder scale. 

As set forth above, the present embodiment 
offers the same effect as the first embodiment. Further, 
by heating or heating and pressurizing the substrates 
against each other at the strip and transfer step, the 
first embodiment offers the same effect as the second or 
the third embodiment. 

(Embodiment 6) 

Fig. 17 is a plane view showing a color filter 
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according to a sixth embodiment of the invention. In 
Fig. 17, a red filter 9, a blue filter 10, and a green 
filter 11 of this embodiment are the same as those of the 
first embodiment. A shading pattern 21 is the same as 

^wctj.uji cuujuunuciiL. xuose components have 
like reference numbers. Hence, they will not be 
described hereafter. 

The color filter of this embodiment is likewise 
to that of the first embodiment except that as shown in 
10 Fig. 17 the red filter 9, the blue filter 10, the green 
filter as well as the shading pattern 21 are formed on 
the light-transmissive bonding layer (not shown) formed 
on the flexible light-transmissive substrate (not shown). 
The color filter of this embodiment can be 
15 manufactured by the similar method to the first embodi- 
ment. Concretely, at the step of forming the pattern 
electrode layer, the operation is executed to form the 
electrodes corresponding to the red filter 9, the blue 
filter 10, the green filter 11 and the shading pattern 
20 21. 

As described above, the color filter of this 
embodiment provides a color-filtering function and the 
shading pattern shaped to the optical encoder scale. 
Hence, the resulting color filter provides an optical 
25 encoder scale that may be used for a color switching 
system scanner, for example. 

(Embodiment 7) 

Fig. 18 is a sectional view showing an 
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essential portion of the color LCD element according to a 
seventh embodiment of the invention* In Fig. 18, a 
numeral 26 denotes a bonding film. Numerals 27a and 27b 
denote a plastic film substrate. There are illustrated a 
5 transparent pixel electrode 28, a liquid crystal material 
29 , polarizing plates 30a, 30b, a sealing member 31, and 
a light source 32. The illustrative black matrices 8, 
red filter 9, blue filter 10 and green filter 11 are the 
same as those of the first embodiment. Hence, those 

10 components have like reference numbers and will not be 
described hereafter. 

The color filter of this embodiment can be 
manufactured by the similar method to the first embodi- 
ment. Concretely, at the strip and transfer step, the 

15 color filter utilizes the bonding film 26 as the media 
substrate on which the fine pattern is stripped off the 
master substrate and transferred. 

The bonding film 26 is a double-sided bonding 
film composed of a media substrate made of polyethylene 

20 terephthalate and bonding layers formed on both sides of 
the media substrate. In place, the bonding film 26 may 
be composed of the bonding layer only. 

The different respect of the color LCD element 
of this embodiment from the conventional LCD element is 

25 that a color filter composed of the black matrices 8, the 
red filters 9, the blue filters 10 and the green filters 
11 is pasted on one surface of the plastic film substrate 
27b on the other surface of which the transparent pixel 



electrode 28 is formed with the bonding film 26 laid 
between the surface of the substrate 27b and the color 
filter itself. 

As mentioned above, the plastic film substrate 
includes a precisely pattern-formed pre-manuf actured 
color filter on the plastic film substrate. Unlike the 
prior art, the resulting color LCD element has an 
independent characteristic of the surface state of the 
plastic film substrate, no color or brightness unevenness 
on the display screen, and superior color reproducibility 
and thus outputs a high-quality image. Further, the 
bonding film serves to mitigate the stress caused by the 
difference of a thermal expansion coefficient between the 
color filter and the plastic film substrate and suppress 
the thermal transformation of the plastic film substrate. 

(Embodiment 8) 

Fig. 19 is a sectional view showing an 
essential gortion of a reflective color LCD element 
according to an eighth embodiment of the invention. In 
Fig. 19, a numeral 33 denotes a red-emission filter, A 
numeral 34 denotes a blue-emission filter. A numeral 35 
denotes a green-emission filter. A numeral 36 denotes a 
reflection plate. The illustrative black matrices 8, 
bonding film 26, plastic film substrates 27a and 27b, 
transparent pixel electrode 28, liquid crystal material 
29, polarizing plates 30a and 30b, and sealing member 31 
are the same as those of the first and the seventh 
embodiments. Hence, those components have like reference 
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numbers and will not be described hereafter. 

The color filter of this embodiment can be 
manufactured by the similar method to the first embodi- 
ment. Concretely, at the step of forming a fine pattern , 

and the green-emission filters 33, 34 and 35 are electro- 
deposited on the master substrate 1. 

That is, in the formation of the black matrices 
8, the red-emission filter 33, the blue-emission filter 

10 34, and the green-emission filter 35 on the master 
substrate 1 through the use of the electrodepositing 
technique , the black matrices 8 formed of electrodeposit 
resin to have a thickness of 20 *im are formed on the peel 
layer 7a formed on the surface of the electrode 3 for 

15 forming the black matrices in the master substrate 1 

through the use of an acrylic anion electrodeposit resin 
bath containing carbon black system black pigment at a 
density of 30 ml/1. Next, the red-emission filter 33 
formed of the electrodeposit resin to have a thickness of 

20 20 jim is formed on the peel layer 7b formed on the 
surface of the electrode layer 4 for forming the red 
filter through the use of the acrylic anion electro- 
deposit resin bath containing light-storage sulfide 
fluorescent pigment and anthraquinone system red pigment 

25 added thereto. Then, the blue-emission filter 34 formed 
of the electrodeposit resin to have a thickness of 20 urn 
is formed on the peel layer 7c formed on the surface of 
the electrode layer 5 for forming the red filter through 
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the use of the acrylic anion electrodeposit resin bath 
containing light-storage sulfide fluorescent pigment and 
phthalocyanine blue system blue pigment added thereto. 
Further, the green-emission filter 35 formed of the 
electrodeposit resin to have a thickness of 20 um is 
formed on the peel layer 7d formed on the surface of the 
electrode layer 6 for forming the green filter through 
the use of the acrylic anion electrodeposit resin bath 
containing light-storage sulfide and phthalocyanine green 
system green pigment added thereto. 

Later, the similar method to the first embodi- 
ment is executed to form the color filter composed of the 
black matrices 8, the red-emission filter 33, the 
blue-emission filter 34 and the green-emission filter 35, 

The different respect of the reflective color 
LCD element of this embodiment from the conventional LCD 
element is that the color filter composed of the black 
matrices 8, the red-emission filter 33, the blue-emission 
filter 34 and the green-emission filter 35 is formed on 
one surface of the plastic film substrate 27b on the 
other surface of which the transparent pixel electrode 28 
is formed with the bonding film 26 laid between the color 
filter and the plastic film substrate 27b, 

Those red-emission, blue-emission and green- 
emission filters 33, 34 and 35 are formed by electro- 
depositing the particles containing light-storage sulfide 
fluorescent pigment and the corresponding color pigment 
by using the electrodeposit resin. Hence, the color 
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filter enables to output the normal color display and the 
emissions caused by the light-storage sulfide fluorescent 
pigment . 

The reflective color LCD element shown in Fig. 
5 19 is driven to emit the colors by passing the reflected 
light from the reflection plane 36 through the filters 
33, 34 and 35 only when the LCD element is driven so that 
the light is incident to the LCD element. When the light 
is incident to the LCD element, the light-storage sulfide 

10 fluorescent pigment contained in the filters 33, 34 and 
35 serves to store the incident light. This light- 
storing function makes it possible to keep the LCD 
element luminous a certain time later than when light 
energy from a ultraviolet to a visible ray of light 

15 stimulates the LCD element and the light stimulus is 

temporarily stored. The light-storage sulfide fluores- 
cent pigment may be alkali-earth metal such as Zn and 
CaS. 

The addition of the light-storage sulfide 
20 fluorescent pigment to each color-emission filter 33, 34 
or 35 makes it possible to store the light while the LCD 
element is turned on in the environment where the ambient 
light is incident to the reflection plate 36. Hence, 
even when the LCD element is used in a dark place a 
25 certain time later than the interval when the LCD element 
is being used, the color-emission filter 33, 34 or 35 
containing the light-stored component serves to be 
luminous . 
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That is, since the light-storage sulfide 
fluorescent pigment is electrodeposited in the mixed 
state with the color-emitting pigment for each filter 
color, even in the environment where no external light is 
5 incident to the LCD element, the light-storage sulfide 
fluorescent pigment serves to be luminous by virtue of 
the stored light merely turning on the LCD element. The 
color emissions caused by the stored light also promote 
the emissions of the color pigment of each filter 33 , 34 

10 or 35, so that the color-emission filters 33, 34 and 35 
serve to generate the color emissions in a dark place. 
The combination of the fluorescent pigment with higher 
brightness than the normal pigment with the continuous 
color emissions caused in the light-storage pigments in 

15 the dark place serves to enhance the brightness of the 
color emissions, so that the color emissions are made 
more vivid . 

Apparently, the color-emittable time when no 
ambient light is incident to the LCD element in a dark 

20 place depends on the quantity of light stored by the 

light-storage sulfide fluorescent pigment while the LCD 
element is used in a bright place where the ambient light 
is incident to the LCD element. Hence, the emittable 
time caused by the light-storage sulfide fluorescent 

25 pigment when no ambient light is incident to the LCD 

element is limited to a certain range. With the passage 
of the time in this state, it is more likelihood that the 
emissions are attenuated. 
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In the foregoing arrangement, each color- 
emission filter 33, 34 or 35 is composed of the 
corresponding color pigment and the light-storage sulfide 
fluorescent pigment contained in the electrodeposit 
5 resin. The following combinations (1) to (9) of the 
materials may be used in order that the color emissions 
in the normal usage time when the ambient light is 
incident to the LCD element and the emissions caused by 
the stored light when no ambient light is incident are 
10 made possible. 

(1) Coloring pigment and light-storage pigment , 
(2) Coloring dye and light-storage pigment, (3) Coloring 
pigment and fluorescent pigment, (4) Coloring dye and 
fluorescent pigment, (5) Coloring pigment, light-storage 
15 pigment and fluorescent pigment, (6) Coloring dye, 

light-storage pigment and fluorescent pigment, (7) Only 
light-storage pigment, (8) Only fluorescent pigment, and 
(9) Light-storage pigment and fluorescent pigment. 

The light-storage pigments used in these 
20 combinations are inorganic pigments containing as a main 
component an alkali-earth metal sulfide such as ZnS or 
CaS. Today, the green and the violet inorganic pigments 
have been already developed. Since ZnS or CaS is some- 
what dissolved in water, it is required to be water- 
25 resistant. For this purpose, for example, it is 
preferable to grain a transparent resin such as an 
acrylic resin and ZnS and CaS dispersed in the 
transparent resin for inhibiting to dissolve the 
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material, and electrodeposit the resin particles 
containing ZnS and CaS dispersed in the electrodeposit 
liquid. 

The fluorescent pigment is made by evenly 
5 dissolving the fluorescent dye such as fluorescein or 
rhodamine in a synthetic resin for making a solid 
solution and graining the solid solution. The solid 
solution resin includes an acrylic resin, a vinyl 
chloride resin, an alkid resin, a choline resin, a 

10 melamine resin, or their copolymer. For graining the 
solid solution containing a fluorescent dye, it is 
preferable to use the conventionally known massive resin 
pulverizing method, emulsion polymerization method, resin 
deposition method or the like. Further , the fluorescent 

15 pigment has two or three times as great a brightness as 
the normal pigment, so that the LCD element may reproduce 
a more vivid color image as described above. 

As set forth above, in addition to a color 
decomposing function, the color filter of this invention 

20 includes the light-storage sulfide fluorescent pigment, 
the fluorescent pigment, the coloring dye, and the 
coloring pigment which emit light through the red-, the 
blue- and the green-emission filters 33, 34 and 35. 
Hence, the color filter enables to continuously emit 

25 colors for a certain period even in a dark place where no 
ambient light is incident. Therefore, though the conven- 
tional reflective LCD element is used only in a bright 
place, the reflective LCD element of this invention can 
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offer a color display even in a dark place, so that it 
may be applied to a wider field of usage. 

Further, the present embodiment concerns with 
the reflection type color LCD element. In place, a 
5 transmission type color LCD element with a cold cathode 
fluorescent lamp as a light source or a half -transmission 
type color LCD element with an LED added to a half- 
transmissive reflection plate may be provided. The 
transmission type color LCD element is just required to 

10 remove the reflection plate 36 from the composition shown 
in Fig. 19 and locate a light source thereto. The 
half-transmissive color LCD element is just required to 
locate a half -transmission type reflection plate in place 
of the reflection plate 36 and face the LED on the 

15 half-transmissive reflection plate. 

The transmission type color LCD element enables 
to emit the colors through the use of the color— emission 
filters 33, 34 and 35 by the application of light from 
the light source like the conventional structure, while 

20 the color LCD element continues the coloring function 
even if the light volume of the light source is lowered 
and the storage volume of the battery disappears, because 
of the addition of the light-storage sulfide fluorescent 
pigment thereto. Hence, the LCD element keeps the 

25 coloring function after the storage volume of the battery 
disappears as well as during an interval of no light 
application in a case that the light is intermittently 
applied from the light source. In the latter case, it is 



.« * <» i! i 

I 

- 61 - 

not necessary to constantly keep the backlight operated 
while the display is on. This makes contribution to 
greatly reducing the power consumption , which leads to 
reduction of a battery volume and an overall display in 
5 size. 

The reduction of the power consumption caused 
by the light-storage pigment and the addition of the 
fluorescent pigment results in enhancing the coloring 
brightness and making the emissions more vivid. That is, 

10 if the color filter is applied to the reflection type 

color LCD element, even in the gloomy place where a light 
volume is short, as mentioned above, the fluorescent 
pigment offers two or three times as great a brightness 
as the normal pigment, so that the color LCD element may 

15 offer a more vivid coloring display. If the color filter 
is applied to the transmission type color LCD element, in 
a dark place, the fluorescent pigment serves to promote 
the coloring function with high brightness caused by the 
emissions of the light-storage pigment while the 

20 light-storage pigment continues to be luminous for a 

certain interval, so that the color LCD element enables 
to output a more vivid color display. Further, if the 
color filter is applied to the half -transmission type LCD 
element, the LCD element may be used in such a manner as 

25 synthesizing the light-transmission type with the reflec- 
tion type. By intermittently operating the luminous body 
such as an LED located as the light source while the 
luminous body is operated for displaying an image, the 



half-transmission type LCD element enables to continu- 
ously output color emissions even while the luminous body 
is not operated. Like the transmission type, the 
reduction of the power consumption is made possible. 

The present invention offers the superior 
effects that will be discussed below. 

The invention described in claim 1 is arranged 
to form the water-repellent thin film as the peel layer 
and impregnate the electrodeposit resin electrodeposited 
on the peel layer with water for the purpose of allowing 
the water-repellency of the peel layer to weaken the 
bonding force of the fine pattern made of the electro- 
deposit resin with the master substrate. The invention 
therefore offers the excellent effect cf providing a 
capability of positively and completely stripping the 
fine pattern off the master substrate and transferring 
the fine pattern on the bonding layer of the media 
substrate and thereby forming the high-definition and 
high-density fine pattern with excellent reproducibility 
and massproductivity . 

The strip and transfer operation is executed in 
the state of remarkably weakening the bonding force of 
the electrodeposit resin with the peel layer. Hence, the 
invention also offers the excellent effect of giving no 
damage to the peel layer and the patterned electrode 
layer of the master substrate when stripping and trans- 
ferring the fine pattern and thereby extending the life 
of the master substrate. 



Further, the media substrate may be a bonding 
layer with weak bonding strength so that the master 
substrate is not required to be forcibly stripped from 
the media substrate in the strip and transfer. Hence, 
uiic xi.-cuuj.vu "xou uiicia uiit? excellent effect of 
preventing the fine pattern from being misshaped or 
impaired and thereby improving a yield in the formation 
of the fine pattern* 

The inventions described in claims 2 to 4 
provide a capability of sufficiently impregnating the 
inside of the electrodeposit resin with water as 
progressively evaporating the water left on the surface 
of the electrodeposit resin composing the fine pattern. 
Hence, the inventions offer the excellent effect of 
improving the bonding characteristic between the bonding 
layer of the media substrate and the electrodeposit 
resin, shortening the waiting time between the water- 
impregnating step and the strip and transfer step, and 
obtaining a high bonding characteristic between the 
bonding layer and the electrodeposit resin for quite a 
short time, thereby being able to improve the 
productivity and the massproductivity . 

The invention described in claims 5 to 7 offer 
the excellent effect of forming the conductive water- 
repellent thin film with a simple method, thereby being 
able to improve the productivity and the massproduc- 
tivity. 

The invention described in claim 8 offers the 
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excellent effects of providing the conductive layer made 
of less conductive f luoro-system compound with water- 
repellency and the peel layer with such a high 
conductivity as being bonded with the electrodeposit 
5 resin. 

The inventions described in claims 9 to 12 
offer the excellent effect of providing the high- 
definition and high-density color filter with excellent 
massproductivity , the color filter with the optical 

10 encoder scale, and the optical encoder scale. 

The inventions described in claims 13 and 14 
include the precisely pattern-formed color filter 
pre-produced on the plastic film substrate. Hence, the 
inventions offer the excellent effect of outputting a 

15 well color-reproducible and high-quality image with no 
color or brightness unevenness. 

Further, since the color filter is pasted with 
the bonding film, the color filter^is not increased in 
extra weight. And, the substrate is a lightweight 

20 plastic film one. Hence, the inventions offer the 

excellent effect of reducing the color LCD element in 
weight. 

Moreover, the inventions also offer the 
excellent effect of absorbing the stress caused by the 
25 difference of the thermal expansion coefficient between 
the plastic film substrate and the color filter by the 
bonding film in the case of adding heat to the liquid 
crystal material and thereby suppressing the change of 



- 65 - 

shape such as transformation of the plastic film 
substrate. 

The inventions described in claim 15 to 17 
provide a capability of implementing the color filter 
5 containing at least one kind of the light-storage and 
fluorescent coloring particles sealed in the electro- 
deposit resin. Hence, the inventions offer the excellent 
effect of allowing the color filter to emit the colors 
for a certain length of time by virtue of the light - 

10 storage coloring particles even if no light is applied 
from the light source such as a cold cathode fluorescent 
lamp or the luminous body such as an LED. 

The invention described in claim 18 offers the 
excellent effect of providing a capability of emitting 

15 the colors in a dark place where no ambient light is 
applied to the color LCD element, making the color 
emissions brighter and more vivid , and the display more 
vivid even in the environment where a light volume is 
short if the coloring color filter is applied to the 

20 color LCD element. 
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WHAT IS CLAIMED IS: 

1. A method for manufacturing a fine pattern 
comprising the steps of: 

forming a master substrate having an insulating 
substrate and an electrode layer patterned to a predeter- 
mined shape and formed on said insulating substrate; 

forming a peel layer formed of a conductive and 
water-repellent thin film on said master substrate; 

forming a fine pattern made of electrodeposit 
resin on said peel layer; 

impregnating said electrodeposit resin with 

water; and 

stripping said fine pattern off said master 
substrate and transferring said fine pattern on a bonding 
layer of a media substrate. 

2. The method for manufacturing a fine pattern as 
claimed in claim 1, wherein the process at said water- 
impregnating step is executed to impregnate said 
electrodeposit resin with water of a temperature of 30°C 
to 70°C, preferably, abcut 50°C. 

3. The method for manufacturing a fine pattern as 
claimed in claim 1, wherein the process at said strip and 
transfer step is executed to strip and transfer said fine 
pattern on said bonding layer of said media substrate 
being heated. 

4. The method for manufacturing a fine pattern as 
claimed in claim 1, wherein the process at said strip and 
transfer step is executed to keep said master substrate 
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in contact with said media substrate and heat and 
pressure both of said substrates, for stripping and 
transferring said fine pattern. 

5. The method for manufacturing a fine pattern as 
claimed in claim 1, wherein the process at said step of 
forming the peel layer is executed to form said peel 
layer made of a metal film containing f luororesin on said 
master substrate. 

6. The method for manufacturing a fine pattern as 
claimed in claim 1, wherein the process at said step of 
forming said peel layer is executed to form the peel 
layer made of a fluororesin thin film on said master 
substrate . 

7. The method for manufacturing a fine pattern as 
claimed in claim 1, wherein the process at said step of 
forming said peel layer is executed to form the peel 
layer made of a f luoro-system coating agent. 

8. The method for manufacturing a fine pattern as^ 
claimed in claim 7, wherein said peel layer is formed to 
have a thickness of 5 run to 100 nw. 

9. A color filter having a fine pattern 
manufactured by the method for manufacturing a fine 
pattern described in claim 1, comprising: 

said media substrate formed of a flexible and 
light-transmissive material; 

said bonding layer formed of a light- 
transmissive material; and 

said fine pattern formed of the electrodeposit 
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resins of at least two colors. 

10. The color filter as claimed in claim 9 further 
comprising a shading pattern shaped to an optical encoder 
scale and made of shading electrodeposit resin and formed 
on said bonding layer. 

11. A shading pattern filter having a fine pattern 
manufactured by the method for manufacturing the fine 
pattern described in claim 1, comprising: 

said media substrate formed of a flexible and 
light-transmissive material; 

said bonding layer formed of a light- 
transmissive material; and 

said fine pattern formed of shading electro- 
deposit resin. 

12. The shading pattern filter as claimed in claim 
11, wherein a light-transmissive pattern made of light- 
transmissive electrodeposit resin is provided on said 
bonding layer substantially integrally with said shading 
pattern. 

13. A color liquid crystal display (LCD) element 
comprising: 

a pair of plastic film substrates located as 
opposed to each other; 

a transparent pixel electrode formed on each 
opposed surface of said plastic film substrates; 

a liquid crystal material sealed between said 
plastic film substrates; 

a color filter located on any one external 
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surface of said plastic film substrates; and 

said color filter being pasted on said plastic 
film substrate with a bonding film. 

14 • The color LCD element as claimed in claim 13, 

wherein said bonding film is a double-sided bonding film 
composed of a base material and bonding layers formed on 
both sides of said base material. 

15. The color filter as claimed in claim 9, wherein 
at least one kind of light-storage and fluorescent 
coloring particles is sealed in the electrodeposit resin 
layer . 

16. The color filter as claimed in claim 15, 
wherein the coloring particles contain light-storage or 
fluorescent pigment in transparent resin particles. 

17 • The color filter as claimed in claim 15, 

wherein said coloring particles contain pigment or dye 
having the same coloring tendency as the color of said 
coloring particles. 

1 8- A color LCD element comprising: 

said color filter described in claim 15; and 
a liquid crystal element optically coupled with 

said color filter. 
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